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Context
Culicoides biting midges are among 
the world’s smallest and most 
widespread blood-sucking insects. 
In horses, they are triggers of insect 
bite hypersensitivity and vectors 
of infectious viral diseases, includ-
ing African horse sickness (AHS). 
AHS is an arboviral disease of equids 
that is associated with up to 95 per 
cent mortality in naive populations. 
Historically, the risk of AHS to the 
UK was considered to be very low 
due to the presumed lack of midge 
vector species. However, outbreaks 
of a closely related ruminant dis-
ease, bluetongue, in areas of Europe 
where traditional Culicoides vectors 
were not present has challenged this 
idea. There is growing concern over the possibility of an 
outbreak of AHS in the UK, which would have devastating 
welfare and economic consequences.
While vaccination would ultimately be the key to con-
trolling AHS, the prevention of vector-host interaction is 
also important. One way of achieving this could be the use 
of the topical insecticide deltamethrin, although this drug is 
not licensed in the horse, nor specifically against Culicoides 
in any species. The aim of this study was to investigate the 
effect of topical deltamethrin on blood feeding by Culicoides 
on horses. Additionally, the blood feeding of different 
Culicoides species was examined to investigate potential 
disease vector roles.
Main conclusion
The topical application of 1 per cent deltamethrin solution 
to a horse does not appear to prevent feeding by Culicoides 
on that individual. The most abundant Culicoides species 
collected were Culicoides pulicaris/Culicoides punctatus (34.7 
per cent) and members of the Avaritia subgenus (44.3 per 
cent), which included Culicoides dewulfi, Culicoides obsoletus, 
Culicoides scoticus and Culicoides chiopterus. These species 
were also the most likely to have blood fed, supporting 
their potential role as AHS vectors. 
Approach
Pairs of horses (one treatment and one control horse) were 
recruited for the study. One pair of horses was used for each 
data collection session. During each session, horses were 
positioned within partially enclosed cages for a period of 
60 minutes around sunset (Fig 1). Culicoides were collected 
in each of the cages using light-suction traps. After four ses-
sions, 10 ml of a commercially available 1 per cent deltame-
thrin solution was topically applied to one horse in each 
pair. Four more sessions were then undertaken. 
Blood fed individuals were identified based on abdomi-
nal appearance. The origin of the blood meals in a selection 
of Culicoides was identified using PCR. The percentage of 
collected Culicoides that had blood fed was used as a repre-
sentation of the Culicoides-horse interaction. 
Results
A total of 2534 Culicoides were caught over the 24 sessions. 
The most abundant species were those previously identi-
fied as potential AHS vectors: members of the Avaritia sub-
genus (44.3 per cent) and C pulicaris/C punctatus (34.2 per 
cent). These species were significantly more likely to have 
blood fed than other species (P<0.001). There was a sig-
nificant relationship between blood feeding and individual 
species of the Avaritia subgenus (P=0.034), with C obsoletus 
more likely and C dewulfi less likely to have blood fed. The 
PCR confirmed that all analysed Culicoides had blood fed 
on horses.
The application of deltamethrin had no significant 
effect on blood feeding (P=0.9). 
Interpretation
The data support a potential vector role for members of the 
Avaritia subgenus (particularly C obsoletus), C pulicaris and 
C punctatus.
The results do not support a repellent effect of topi-
cal deltamethrin to prevent blood feeding by Culicoides on 
individual horses; however, the study does not investigate 
the effect that the deltamethrin might have on onward 
transmission from a viraemic horse or total vector numbers 
within an area.
Significance of findings
Based on the results, topical application of deltamethrin 
cannot be recommended to prevent Culicoides from biting 
individual horses. Further work is required to investigate 
the use of deltamethrin to control arboviral disease spread. 
The study also supports the previously suggested potential 
AHS vector roles of certain Culicoides species.
FIG 1: Experimental set-up showing a pair of horses within cages. Light traps are 
positioned above the horses within the cages, with netting covering two sides 
and part of the rear of the cage
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